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对九龙江河口 2015 年 5 月 6-8 日的水文观测数据进行分析发现，九龙江河口涨
潮期间混合较强，落潮期间混合较弱，涨落潮期间存在明显的混合不对称。本项















































































Recent studies have recognized that the asymmetry of tidal mixing (ATM) between 
flood and ebb tides plays an important role in creating residual currents in periodically 
stratified estuaries. In this study, ATM and its role in the dynamics of the Jiulong River 
Estuary, a tidally-dominated estuary in Fujian Province, China, were investigated based 
on the hydrological observation data obtained from 06/May/2015 to 08/May/2015 and 
a one-year numerical simulation using the Regional Ocean Model System (ROMS). 
The observation data indicated that the vertical eddy viscosity coefficient changes 
periodically with stronger tidal mixing during flood than ebb. The comparison between 
the simulation results of the model and the observation data has showed that the model 
provides a good simulation of the hydrodynamic process in the Jiulong River Estuary. 
The south main channel of Jiulong River Estuary is the focus of this study and the 
results showed that the main channel exhibits tidal asymmetry in vertical mixing 
between flood and ebb tides. The main channel can be divided into three regimes, 
namely inner regime, central regime and outer regime, based on the along-estuary 
distribution of salinity as well as the distribution of ATM. The tidal mixing is stronger 
during flood than ebb during strong tides but reverses during weak tides in the inner 
regime, while in the central regime, the tidal mixing is in general stronger during flood 
than ebb, during both strong and weak tides. The strength of ATM measured with    
which decreases from the mouth to the head along the estuary, which has a tidally 
variation of the amplitude of tidal current. The strength of ATM has a positive 
correlation with the amplitude of tidal current in the inner regime. It is larger with 
stronger amplitude and is negative with very weak tide. While in the central regime, the 
relationship is reversed and almost has no negative   .  
The analysis of potential energy anomaly showed that the along-estuary tidal 
straining can produce typical ATM with producing mixing during flood and reducing 
mixing during ebb. As along-estuary advection contributes to produce mixing during 

















Using the decomposition method of along-estuary residual circulation, the results 
showed that the density driven flow has a transverse structure with landward flow in 
the middle and seaward flow near banks of the cross-section in the inner regime, while 
the ATM-induced flow has a two-layers structure with seaward near the surface and 
landward near the bottom during strong tides, and the vertical pattern is reversed during 
weak tides. In the central regime, the structure of density-driven flow has the same 
structure as that in the inner regime of the estuary, but the ATM-induced flow has an 
opposite structure compared to the density-driven flow with seaward flow in the middle 
and landward flow on sides during both strong and weak tides. 
The strength of ATM-induced flow decreases along the main channel from the 
mouth to the head of the estuary. The magnitude of ATM-induced flow is about 2-3 
times that of density-driven flow, consistent with the previous finding that ATM-
induced flow is more important than density-driven flow in periodically stratified 
estuaries. As the strength of ATM-induced flow is positively related to the tidal 
fluctuation of vertical shear term and is negatively related to tidal-mean vertical mixing, 
the strength of ATM is generally large during strong tides and could be extraordinary 
large during the weak tides because of the extremely weak vertical mixing  
Vorticity analysis found that, the driving mechanism of vertical velocity shear are 
the nonlinear advection and vertical mixing. The contribution of the two are similar in 
magnitude but opposite in direction. The ATM-induced flow has a positive correlation 
with the Simpson Number and the magnitude of ATM during both strong and weak 
tides is stronger with stronger intensity of tidal mixing asymmetry.  
 











































的咸水被来自陆地的淡水稀释(Cameron and Pritchard, 1963)。淡水进入半封闭海
湾，建立起纵向密度梯度，驱动形成表层流出、底层流入的两层环流结构(Valle-


















混合型河口以及充分混合型河口这几类(Pritchard, 1955; Cameron and Pritchard, 
1963)。这种分类考虑了径流与潮汐强迫之间的相互竞争关系。Valle-Levinson and 




























































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
